ABSTRACT
INTRODUCTION

GHANA'S GDP FROM 1993-2005
he fourth republican constitution came into force in 1993. Ghana statistical Service also re-based Ghana's GDP in the same year. From 1993 to 2005, the average GDP growth rate was about 4.3%. Within the period of 1993 and 2005, Ghana was still below the lower middle income level. Another re-basing took effect from 2006. It is now believed that we are now in the lower middle income level.
OBJECTIVES

To develop mathematical models to predict the trend of Ghana's GDP before re-basing and after re-basing in 2006.  Use the models before and after re-basing to predict the future trend in Ghana's GDP growth.  Compare our GDP growth before re-basing and after re-basing.  Determine whether or not, there are fluctuations in our GDP growth.  To predict Ghana's per capita income status in 2015.
REASONS FOR RE-BASING IN 2006
The Ghana Statistical Service completed its work on rebasing of the national accounts estimates in November 2010. Re-basing was done with respect to the following reasons: To the Ghana National Statistical Service News Brief (2010)," the measures for rebasing our GDP in year 2006 have led to changes in the size of Ghana's GDP, growth rates, and sectoral contributions and all related indicators that use GDP"(p 1). To the News Brief (2010) again, "the most significant features of the rebased series are a 60.3% increase in the size of the GDP in the base year 2006, and the Services sector being the largest contributor to the GDP"(p 1).
The purpose of this paper is to explain mathematically, the trend of Ghana's GDP growth before re-basing and after re-basing, and to compare the trend of GDP at 1993 constant prices with 2006 constant prices.
Ghana has now attained the lower middle income status. The problem is what is the growth of the GDP in mathematical terms?
The objectives of this study are: to develop mathematical models to predict the trend of Ghana's GDP before re-basing and after re-basing in 2006, use the models before and after re-basing to predict the future trend in Ghana's GDP growth, compare our GDP growth before re-basing and after re-basing, determine whether or not, there are fluctuations in our GDP growth and to predict Ghana's per capita income status in 2015.
A BRIEF OVERVIEW OF GHANA'S ECONOMY
"Ghana is well endowed with natural resources and agriculture accounts for roughly one-third of GDP and employs more than half of the workforce, mainly small landholders. The services sector accounts for 40% of GDP" (Ghana Economy Profile, 2012). To the Ghana National Statistical Service News Brief (2010)," the service sector accounts for the largest contributor of Ghana's GDP from year 2006 to 2010 with about 50% of GDP at basic prices. This is followed by Agriculture sector and the industrial sector being the least contributor". "Gold, cocoa production and individual remittances are major sources of foreign exchange. Crude oil production in Ghana began in the midDecember, 2010, and is expected boost our economic growth" (Ghana Economic Profile, 2012 p 1).
REPORT ON STUDIES CONDUCTED ON GDPS
Hoffmann et al (2005) used regression models to study the trends of GDP growth in China from 1996-2001. The trend gave rise to linear model. They could not determine whether or not, there were fluctuations in the trend.
Kyeremeh, (as cited in The Economy of Ghana, 2008) used vector autoregressive (VAR) models to study the effects of exchange-rate volatility & macroeconomic changes on economic growth in Ghana. The variables he used were cedi per dollar, exchange rate, Ghana's money supply, price level, per person real output, and Ghana's interest rate. His conclusions were that impulse responses suggest significantly dynamic interrelationship between the exchange rate and inflation. While inflation leads to the weakening of the cedi, a declining cedi in part may cause inflation. His co-integration test suggested the following:  A significant long-run relationship between the real output growth and the exchange rate;  A significant long-run relationship between price inflation and exchange rate; and  An insignificant long-run relationship between the real interest rate and exchange rate.
Autoregressive models cannot the clue as to whether there are fluctuations in economic trends.
In the Current State of the Macro Economy of Ghana, (2000 -2009), the Centre for Policy Analysis (CEPA) discusses the inflation trend, budget deficits, Government Domestic Revenues and Expenditures and Money Supply Growth with charts. The center could not use any mathematical models to explain the trends. The charts also could not tell whether there were fluctuations in the growth of the Economy.
Quartey and Blankson (as cited in The Economy of Ghana, 2008) investigated hosehold savings in Ghana. They used both classical linear regression technique and a logistic regression approach to compare the policy effects on savings under the two separate models. Their results were that higher levels of education (tertiary) would significantly increase the probability of savings in 1991/92 but cannot be said for 1998/9; the probability of savings increases as one attains tertiary education, but the marginal effect was not significant. Also, the probability of savings is also dependent on the type accommodation the household has; households living in rented or rent-free accommodation are likely to save more than more than those living in their own houses. Moreover, the marginal effects increased over two periods. They concluded that households living in rented accommodation are more likely to have financial savings perhaps to pay for rent advance or to put up their own houses than those living in their own hoses. Those living in their own houses may have used their savings to put up houses -a form of savings, particularly in a country where real interest rates are low and sometimes negative. However there are some limitations of using regression models. Ajay and Alka (2003) cited specific limited range, cause and effect, and using past trends to estimate future trends as some of the limitations.
METHODOLOGY
The study is focused on describing Ghana's GDP using mathematical models. The research is therefore descriptive.It describes the relationships, association or correlation between time in years from 1993 to 1995and their respective total GDPs and from 1996 to 2010 and their respective total GDPs. In prediction Ghana's total GDP in 2015, the study describes the estimated GDP levels before and after rebasing by 2015. Quantitative data which comprises Ghana real GDP figures from 1993-2010 were used to describe the relationship between time and GDP figures from 1993 to 2005 i.e. before rebasing and from 2996 to 2010 i.e. after rebasing.
Based on the research framework, mathematical models were developed showing first the correlation between time and total GDP. Other statistical parameters relating to measures of association which are coefficient of determination, standard error and the rate of change of total GDP with respect to time were calculated for the period and interpreted.
The data are secondary data compiled by Ghana Statistical Service. Ghana's GDP data from 1993-2005and from 2006-2010 were plotted separately on graphs. A function whose graph best fits each trend was found using regression analysis. Chukwus's Model was also used to determine whether or not, there were fluctuations in the trends of Ghana' GDPs.
DATA ANALYSIS, PRESENTATION AND DISCUSSION
The Trend of Ghana's Gross Domestic Product from 1993 to 2006
The trends of Ghana's GDP from 1993 to 2004 are as shown below. 
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INVESTIGATING GHANA'S REAL GDP USING CHUKWU'S MODEL
The model developed by Chukwu (1993) , which describes the dynamics of the growth of wealth of nations is given by
The values of 1 0 1 ,, a a and a  can be estimated by using matrix algebra under the following assumptions: 
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